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&BSTBICI several inter mediate performance objectives and 

corresponding criterion measures aie listed for each of six terminal 
oSpltiles pLsented in this curriculum guide for an intermediate 
aasoline enSine laechanics course at the secondary level. (Eor the 
llilnn^g clutse ISide see CE 010 947.) The materials were developed 
lol atwo-seaester (2 hour dally) course that includes all phases of 
*«all gasoline engine repair, operation, and maintenance. This 
codrseMork includes basic theory aod pract^al ejperience on actual 
engines and installations, the use of machine and hand tools, 
measuring instruments, manuals and Piblifations pertinent to the 
trsae. Titles of the six terminal objective sections are Engine 
Disassembly/assembly, Electrical System, Ignition System, 
?ai-hiir«tion Parts Inventory, Shop Management, and S.I.E. Program, 
lihis lliual an! f4 others Jlre dlveloped for various f^^on^X^^nX 
vocational courses using the System Approach for Education (SAFE) 
guidelines.) (HD) 



* Documents acquired by EBIC Include many informal unpublished * 

* materials not avlllable from other sources. EHIC makes every effort * 
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* fn«Sl?*fl bv EDBS are the best that can be made from the original. * 
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(lASOLTNl? liNGINE NffiaiANICS - IN1'ERMliIjIAli= 
Accreditation No. 9365 
Length of Course: 2 semesters 
Time Block: 3 hours daily 

Course Description 



rnis 540 hour course includes all phases of small gasoline engine 
repair^ operation and maintenance. ITiis coursework includes basic 
theory and practical e^erience on actual engines and installations 
the use of machine and hand tools, measuring instriniients ^ manuals 
and publications pertinent to the trade. 



a. 


Safety 


b. 


Engine Constr^action 


c* 


iheory of Operation 


d. 


I^ition and Electrical 


e. 


Carburet ion 


f. 


Manuals 5 pLtlications 


g- 


Troubleshooting 


h. 


Shop Management 
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GASOLINE ENGINE NECHANICS - im'ERMEUlAlli 

936S 

Syllabus of Terminal Pcrfonnance Objectives 



6.0 Bigine Uisasscmbly/ Assembly 

7.0 ElGCtrical System 

8,0 Ignition Systems 

9.0 Carburet ion 

10.0 Parts Inventory 

11,0 Shop Management 

12.0 S.I.B. Program 
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COURSE TITI^E; 



Gasoline I^ngin^ t-i&chanics (intarms 11-^" Q 



TCRMINM. PERFORMANCE 
OBJECrWE NO, 6.0 



Bngine Dis ; :n-..bly/Assjmbly 



The leernar will demonstrata his kno'/ledgG and ability to .Uass-mble/ 
a& an angine Procedures will ba lOOt complete as defined in tho manufacturer's 
.^"in addition ^ 05I of tha learners vdU upon completion of tliis unit of instruction, 
* correctly 7^ of the critarion test qusstions. 



lOTmEDIATE PERFOBMANCE OBJECTIVES 



NO. 



6.0 



miTERION NEAamES 



1, Die cast aluminum is used in 
angine conBtruction because* 

a. of it's light weight 

b. div^isions in tbi crank^caEe 
are small and fit closely 
around the moving parts* 

c. Divisions in th3 crGn>:^case 
are used to ke^p each 
cylinder separata, 

d* all of the above 

2, Main bearing oil seals must be 
in good condition toi 

a, keep engine tight 

b* prevent oil leaks 

c, seal the crankcase 

d. all the above 



3, The water pump 

should be checked when ever there 

is no evidence of water circulation, 

4, On most one-cylinder engines end 
play of the crankshaft is adjusted 
by the ________ the 

crankcase cover gasket. 



EKLC 



COURSE TrTLH: tesQline Engine Mechanics ^ Intarmediate ) 
TERMINM. PERFORNWlNCE 

OBJECTIVE NO. 6.0 Engins Disassembly/ Assembly 



LNTCRhEDIATC P^OI^vlANCE OBJEC TIVES 



Given a sketch of a two-cycle engine the 

student vdll identify the flow of air and 
fuel| exhaust gases and pressure involved in 
each event vdth 70^ accuracy* 

Givan a small gas enp^ne power head, the 
student X'd.ll cU^sassemble coirpletely and 
using the proper mamal vjill measure all 
dimensioni and cljaranoes* These i^ill be 
used to deteriBina proper specifications, 
mar^jial tolerances, and wear, if ai^ vri-th 
9^ acouracy* 

Following assignment contained in I*P*0* 6*2 
the student will deterndne cause of wear if 
any^ and order replacement partS| noting 
date, md correetive action repaired on 
work order with 90^ accijuracys 



On a used 4^cycle engine, the student vri.ll 
remove the valves, inspect, grind, re- 
install ^id adjust valve lash to manu- 
facturer's specifications. 

Given a ii-cycle engine the student mil 
remove a piston^ inspect piston, pin, rings, 
rod bearings and eylinder walls , After 
cleaning he vri_ll re-install rings on pistoni 
reassemble, rod and re-install assembly in 
cylinder, Th±B Tmrnt be done vri.th lOC^ 
accuracy utiU^ing the appropriate service 
manualj.,, , 



NO. 



6,1 



6,2 



6.3 



6.4 



6*5 
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CRITimiON NEAaJRES 



Indentify air and fuel flow, exhaust 
gas flow and pressure on the sketch 
of a two cycle engina given you by 
the instructor i 

Disassamble. the powerhead assigned 
you, choose the correct manual. 
Measure and compare all dimensions 
and clearances. Determine from your 
measurements and the given specific 
cations the wear on the engine parts. 



Determine cause of wear on the engine 
parts i^d write replacement parts 
order also stating corrective action 
needed to place engine in world^ng 
order. 



Remove, inspect, grind, reinstall, 
and adjust valves to manufacturer's 
specs on the engine assi^ed you* 



Remove a piston, inspect piston, pin, 
rings, bearings and cylinder walls. 
Clean and then re-install and re- 
assambn i engine to manufacturer's 
specs. 




ALLKmJilAllUIN INUMBEK 



COURSE TITLE: nasollne Engine Keehanlcs (intdrmediata) 



URMim PERFORMANCE 
OBJECTIVE NO. 7.O 



Elect,rical S 'st jm 



Upon completion of the electrical unit of instruction 90?. of the student i 

vail answer 1% of the attached criterion questions correctly, will label parts of ^ 

storage battery and will disassemble and reassemble a starter to manuiaoturers 
specifications * 



INTERMmiATE raRF0ro1A^KE OBJECTIVES 



NO, 



7.0 



CRITERION NEASJRES 



1, The storage battery converts 

chemical energy" into _ ^ 

energy, 

2, The battery plates are prevented 
from touching each other by means 
of I 

a, separators 

b, connectors 
terminals 

3* The battery is filled vdth a 

solution of sulphuric acid and: 

a. light weight oil 
bs muriatic acid 
water 

4, Electrical generators are used to 

conv-ert energy into 

electrical energy, 

5, The D.C, generator has a lov/er 
"coming in" speed than an 
alternator. 
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CaiRSl TITLH: GASO^ne Bnj-ine Mechanics flntermadiate ) 



O^CTlVnNO, 7-0 = El^ctrxcal o/^tem 



IbnTOEDlATE PE^0^a4A^CE OBJECTIVES 



NO. 



CRnmiON MEAaJRES 



7,0 



7, 



The voltage of alternating current 
can be stepped up or dov/n by means 
of i 

a. rectifiore 

b« regulators 

c* transformers 
The starting safety sv/itch prevents 
the motor from being 
adTOnced throttle. 



8* The voltage regulator prevents: 

a, overcharging 
b* short circuits 
c, battaiy leakage 



COt^SE TITLE: Gasoline Engine Mechanics (Intermediate ) 



TERMINAL PERPORNMsiCE 

OBJECTIVE NO, 7.0 Electrical System 



INTmNEDIAra PERF0H4ANCE OBJECTI\^S 


NO. 


miTmiON NEAairaS 


Given a print-oiit of a storage batteiy, the 
student iriLll label parts as specified vrith 
75^ accuracy. 


7.1 


label all parts on the storage battery 
sheet pTOvided you. 


The student vdll remove # disassemble, re- 
aseerable, and re-install a manual starter, 
utilising the proper service manual v/ith 
IOO9I accuracy* 


7*2 


Remove 1 disassemble , reassemble re- 
install the starter on the engine 
assigned you to manufacturers specific 
cations given in the service manual* 


The student \rtll answer correctly 757' of the 
criterion questions on the small engine 
etarter correctly* 


7*3 


1* The starter is mounted 
on the • 

2. The clutch ratchet has a 

action when moved in one direction 
and rotates in the 
opposite direction* 






3. The balls ntust .mcv^ freel^r up and 
the ramp* Failure to 
do this will cause 

km The starter clutch screv/s on 
v/hile holding the 
flyvjheel vfith a special 
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COURSE TITLIl: Gasoline Sn^ine Mechanics (IntermQdiaLa ) 



TERMINAl, PERFORI^XNCE 

OBJECTIVE NO, 8,0 Ignition Systems . 

The student vdll demonstrata his knowledgs and ability to disassemble 
and assemble, time and adjust, troubleshoot and repair ignition systems of small 
gasoline engines according to manufactursrs specifications and vd_ll with 75 ^ 
accuracy answer given criterion questions about ignition systems* 



I^^m^EDIATE pewohmance ORfficrivES 



NO, 



CRITffilON NEAajraS 



S,0 1 



V/hen experiencing trouble in the 
ignition system the first item that 
you should check is thai 
a« condenser 

b, brsaker points 

c, spark plug 

d, stator plate 

Dirty or ' loose connections or deter= 
iorated insulation may cause a 

drop through the primary 

circuit m 



3* The igidtion system consists of the 
and __ circuits. 



4* The condenser should always be 

replaced when replacing the breaker 
contact points* T* F* 

5* Glaired deposits on the spark plug 
points are easily removed* T. F* 

6. Breaker contact points which appear, 
dull gray, and slightly pittaa 
indicate ai 

a , normal 

b • abnormal 
igrition condition, 

7. Magnets edge gap can change (and the 
' spark intensity thereby reduced) 

due to the followingi 

a* Flywheel ilrivQ key shearedi 

b. Excessive wear on breaker 
cam* 

c* loose flywheel rstairing 
met , 

d* ail the above. 
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■COURSE TITLE; GasQllne Englnt Mechanics -(Intermediate) 



TKMINAL PmFOKM^CE 
OB^CITm NO, 8,0 



I nation Systems 



i?"^II^freroffiDIATB mRFOBM/WCE QBJECTIVBS 



vGiVeh tha problam of drawing a sketch of a 
fesiisple battery ignition system, the student 
^fliili ai4 label tha 12 main components 

^iflAh 75^ accuracy. 

§tiivan a print out of a cut away coil, the 
Jjitudent will label the 8 parts with 75^-^ 
r^accuracy« 

?^Th^ l^arnar will define the main difference 
Ifb^twean the batteiy igmtlon and the magneto 
tUijiition iystemi, by matching given state- 
;"nienti to either a ma^eto or a battel^ 
fe^stam* 



NO. 



8.1 



8*2 



8.3 



Given the problem of repalrlng/replaqlng 
A breaker points, the learner, ifdll ^agnose 

'the systems condition by the physieal 
!mspecti of tha contacts, and adjust points te 

prop clearance as given In service manual. 



8,4 



CRITERION ME^.araS_ 



Sketch a simple batteiy ipiitlon 
system and label the 12 main components* 



Label the 8 parts of a coll on the 
drawing provided. 

Match the ignition system with the 
statamentsi M-Magneto, B^Batteiv 

1. 0 uses stored chemical ener©r« 

2. 0 oountant direct current. 

3* 0 pulsating alternating current, 
4f 0 uses permanent magneto. 

5. 0 used by most small engines, 

especialljr outboards, 

6. () used in an automobile* 

7. 0 needs no outside electric energy* 

8. () The secondary circuit ground 

polarity cannot be reversed. 

Repair or replace the breaker points 
as necessary on the engine asslpied 
you, adjust points to clearance shown 
In serid.ce mamial. 
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CamE TITLE: OaHQllne ^gine Mechanics ^(Intermediate-) 



T^INAL PEOTORM^CE 
OBJECTIVB NO, 8.0 



Ignition Systams 



Il^lRMmmTE ProFOH^ANCE OBJECTIVBS 



The itudant will sketch a spark plug, 
label the parts and designate the heat 
range with 75% aecuraoy. 



Given 8 questions pertairdng to spark pluge 
the learner will correctly answor 7 of them. 



NO. 



8,5 



8,6 



ERiC 
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CRITHIION MEAairaS 



Sketch a epark plug labGling its 
parts and designate its. heat range. 



1, Variation in the speed of heat 
transfer from the plugs to tho 
cooling s^'stem is the heat range 
of spark plugs, T F 

2, The final selection of the propar 
"heat range" should be governed 

by the actual operating conditions, 
T F 

3^ A plug designated for a hot engine 
has shorter insulator firing tip* 
T F 

4, Spark plug gap clearance may be 
found in the parts manual, 

T F 

5, 'All spark plugs are basically the 

same but they do differ in thai 

a, threadsiae 

b, reach 

c, gap clearance 

d, heat range 

G, all the abov^e 

6, The plug gap should be. set wit"; . 

a, feeler ga^.^ 
micrometer 

c. wire gage 

d, calipers 

7, ^ertorquing a plug could 
possibly altar the gap. 

T F 

8, Deposits on a normal firing plug 
v/ould bei 




f|^,.-- COUpE TXTl-Ki Gasoline Englno Mechanics (intormediatQ J 



TCRMINAL PERPORmNCE 

OBJECTIVE NO. 8,0 Ignition Systams 



imHWBDIAra PERFOFMAICE OBJECTIVES 



^Ueing an approved taster, the student vdll 
■run basts on tha Ignition system of a small 
engine for defective part leakage, and 
maiflinction and vriill determine the condition 
of the system irf.th 100^ accuracy* 



.Given a magneto ignition system, which is 
jftirictioning, the student vri.ll disassemble, 

: oiean and repair, assemble and adjust 
timing, so that engine operates normally. 



NO. 



S.6 



8,7 



8*8 
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CRITERION !^EAaJRlS_ 



a- black 

bs light tan 

c, gray metallic 

d* damp 

Choose the correct taster, test the 
igMtion system of the engine assigned 
you and list all defective parts, 
leakages and malfunctions, 

DlBassemble, clean and repair, assemble 
and adjust tindng on the magneto 
ignition system assigned you so that 
the engine runs normally. 




COURSE TITLE 1 GasQllne Englns Meehanics - (intyrme^ata ) 



TERMLm PERFORMANCE 
dBJECrnm NO. 9.0 



Oarbur3tl_on 



'carburetors to manufacturers speaifications and vd.ll with 75J^ accuracy answer 
^estions eoneerning carburetlon. 



The loarner will demonstrate his knowledge and ability 
diaassemblei clean, repair , assemble and adjust given 



to trouble shoot 
small engine 



INimEDIAT^ PERFORMANCE OBJECTIVBS 



ERIC 



NO. 



9.0 



16 



roiTmiON NffiASURES 



1* 



Air-fuel ratio is extremely 
Important to efficient engine 



2e Carburetor operation is based oni 



3. 



4, 



a. 
b, 

0. 

d. 

The 
a, 
b, 

0, 



Newton' s Law. 



a 



pressure differential 
vaccuum 

Carlton's Theory 
ahoke valve controls i 
the air flow 
the fuel flow 
the IHiel-iar flow 
The reed valTe is esse 
check valve which i 
a. Traps the fuel-air charge in th 
crank-case* 

bs Permits the fuel-air ndxture 
to move in only one directions through 
the en^ne, 

c, does both a «fe b 
5* In the venturl the speed up of air 
flow causes a resultants 

a, drop in pressure 

b, increase lii pressure 

c, does not affect pressure 

6, The bulk of carburetor service 
consists ofi / 

a* overhaul 

b* replacing parts and assemblies 
c, cleaning, inspection and adjust 
msnt* 

7, The governor spring tends to hold 
the throttles 

a, closed 

b . open 

c* partially open 

Bm Ifhen spring pressure and air 
pressure equalize it Is Imown asi 

a» operating speed 

b* governed speed 

c, balance speed 



COURSE TITI.E: Gasoline Engine Mechanies ^(Intgrmedlato ) 



TiRMINAL PERFOmNCE 
OBJECTIVE NO. 9*0 



Oarburrtion 



i0\ 



immEDIAll raRFOmNCE OBJICTIVES 



^Mjven the problem of sketahing a simple 
fual system, labeling the S main eomponents 
'and e^^^lalninf the jpunotion &f each| the 
student. vAU ptrform with 75% aceuracy, 

Ths student will be required to disassemble, 
inapeot, assemble and adjust a reed valve 
assembly to specif icatn on ^ven in the 
sernd.ce manual. 



The student vail analyze instructor created 
<U.Bcrepancies on a fuel system and carburetoi 
and make proper repair/adjustment to return 
en^ne to nomnal operating condition accord- 
ing to the maimfacturer's specifications to 
1C(^ ac curacy * 

i4 ^he student will disassemble a carburetor 
eompletely, identif5d.ng each part by name 
and function-then reassemble and and adjust 
to service manual specifications. 



Utlizing the Handbook of Ser^/ice Instruct- 
ions for a 2-cycle engine, the learner vdll 
determne the proper fuel-oil ratio. 



NO. 



9.1 



9.2 



9.3 



9.4 



9.5 
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roiTmiON NE^JRES 



Sketch a simple fuel system and label 
and e^lain the function of the 8 main 
components* 



Disassemble I inspect, aesemble and 
adjust a reed valve assembly to 
specifications given in the ser^/lce 
manual. 



Troubleshoot and repair to orl 
specifications the fuel system 
assipied you. 



Disassemble the carburetor assigned 
you, identify each part as to name 
and Junction then reassemble and adjust 
to service manual specs. 



Use the S9r%d.ce instrtictions to 
determine the proper fuel- oil ratio for 
the 2-cycle engine assignad you. 



y COiMSE TTTiJi! Gifpolina Engina Mtchanios - intermediate) 



TE^iNAL PERFORMANCE 
OBJECTIVE NO. 10.0 



Parts Inventory 



The student will with 75% proficiency make up an initial parts 
order, for a 6 maii service shop and set up a sample inventory control Kardex 
Systam* 



INrffiMEDIAra pmFOKVIArCE OBJICTIVES 



the learner will ^^rith 7^ proficiency write 
up a parts Drdar for functional parts for a 
■6 man sarrice shop* 

The learner mil draw a sample inventor' 
control card' and set--up a sample Kardex 
System* 



NO. 



10.2 
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Write up a functional parts order for 
a 6 man service shop* 



Draw an inventory control card and 
and set up sample Kardex System for 
inventory control. 



: CaJRSE TITLK: Gasolinu Snaln e Mechanics rintGrmedlatgl 

t™inal performance 

OBJffiCTMS NO. 11.0 Shop Han agemant 

■ The student vdll mth 8^ proficiency draw up an organisation 

chart for a 6 man serviea department and make up a years' operating budget* 



llOTMffiDIATB PERFORMANCE ORJECTIVES 



The etudant wiH draw an orgai^iiation 
chart for a 6 man small engine service 
shop with 80^ proficiency. 

Tha learner vdll prepare vdth 6Cf$ 
proficiency a yearly operating budget for 
a 6 man service shop* 



NO, 



11,0 



11,2 



miTmiO^ hffiASURBS 



Drav/ an organisation chart for a 6 
man engine eerrf^ce department ^ 



Prspare an operating budgot for a 
6 man service sh 



fff'V; caS»SE TITIJ-: 



TERMINAL PERFOKvlANCE 
W: OEJKCTIVB NO. 12.0 5. I.E. i rggrdm 

• The learner will demonstrate 75f« proficiency in all of the basic and 

—intermediate course objectives and wa.ll display good habits ^^^^^^^ «^ 

' determined by the instructor before being assigned to the S.I.E. Program. 



INimEDIAH PERFOraOTCE OBJECTIVES 



NO. 



12. C 



CRITERION MEASURES 



You must damonstrate 75^ proficiency 
in all basic and intermediate course 
objectives and display good work habit 
and attitudes before being considered 
to participate in the S.I.I, program. 



